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Technical Field 

The present invention relates generally to a 
method and an apparatus for vacuum packaging 
food items in heat sealable plastic bags. 

Background Of The Invention 

Vacuum packaging in heat sealable' "plastic 
bags is a conventional way of packaging* food ' 
items such as whole fowl, cuts of meat, cheese 
bricks and the like for sale at retail. Vacuum pack- 
aging involves placing the food item in a heat 
sealable plastic bag and then communicating the 
bag to a 'partial vacuum to evacuate air from the 
bag and collapse it about the food item. The bag is 
heat sealed in its evacuated condition so the food 
item becomes encased in £ generally air-free envi- 
ronment. " 

It also is customary to fabricate the bag from a 
heat shrinkable plastic film. After sealing, the 
bagged food item is immersed in hot water or 
otherwise exposed to heat to shrink the bag so it is " 
tight about the food item. This makes the bag 
substantially wrinkle-free and enhances the appeaV- 
ance of the bagged article for retail sale. 

Apparatus, as disclosed for example in U. S. 
Patent No. 3,958,391 , has been developed to auto- 
mate the vacuum packaging operation. The appara- 
tus as disclosed in this patent has a plurality of 
platens arranged for movement along a closed path 
of travel. Each platen includes a heat sealer and 
are adapted to receive a bagged article wherein the 
open mouth of the bag is draped across the heat 
sealer. 

During the course of moving through its closed 
path of travel, each platen merges with a vacuum 
chamber. The chamber presses against the platen 
and, for a portion of the path, it moves along with 
the platen. During this time the chambers are evac- 
uated to remove air from the bags and the heat 
sealers are operated to close the bags. Each vacu- 
um chamber then vents to atmosphere and there- 
after separates from the platen' so the bagged 
article can be removed. 

Since each platen has its own heat sealer, 
provision must be made for supplying electrical 
power to each platen moving along the path of 
travel. It also is customary to supply each platen 
with other utilities. For example, water is supplied 
for cooling the heat sealer and pressurized air is 
supplied for closing the heat sealer. The need for 
multiple heat sealers and for supplying several 
utilities to each platen compounds maintenance 
problems and the systems required to supply mul- 
tiple utilities to each moving platen adds to the 
complexity of the system. 

The present invention eliminates the need for 



multiple heat sealers and for the delivery of elec- 
trical power, cooling water and other utilities to 
each platen moving through a closed path of travel. 
Instead, each platen in the present invention is 

5 provided with a mechanically operated clamp. The 
clamp closes about the bag after evacuation and 
maintains the bag in an evacuated state even after 
the vacuum chamber separates from the platen. 
The path of travel followed by each platen carries it 

70 to a heat sealing zone containing/ at least one 
operable heat sealer which operates to heat seal 
each bag carried by a platen through the . heat 
sealing zone."' 

J5 Summary Of' The Invention ' ' 

A vacuum packaging method of the present 
invention can be characterized by the steps of: 

a) ' placing an open article-containing sealable 
20 bag at a loading zone and drawing the open 

neck of the bag to a flat width over a first clamp 
surface; 

b) moving the article-containing bag and first 
damp surface' in to an evacuation zone and at 

25 least partly evacuating air from the bag through 
the open neck while holding the neck at sub- 
stantially its flat width over the first clamp sur- 
face; 

c) moving a second clamp surface against the. 
po first clamp surface in the evacuating zone and 

clamping the bag neck therebetween for effec- 
ting a temporary gas-tight seal of the evacuated, 
article-containing bag; 

d) moving the evacuated, article-containing bag 
as from the evacuation zone through a region of 

atmospheric pressure to a sealing zone and 
maintaining said temporary gas-tight seal during 
said movement "through the atmospheric pres- 
sure region; 

40 e) sealing the clamped bag neck across its flat 
width in the sealing zone thereby effecting a 
permanent gas-tight seal closure of the bag 
neck; and 

f) moving the permanently sealed, evacuated, 
45 article-containing bag from the sealing zone to 
an unloading zone, unclamping the bag neck 
and removing the permanently sealed article- 
containing bag from between the said clamping 
surfaces. 

so A vacuum packaging apparatus of the present 
invention can be characterized by: 

a) a carrier adapted to receive an open-necked 
bag containing an article to be packaged, said 
carrier being transportable through successive 

£5 loading, evacuating, sealing and unloading 
zones; 

b) said apparatus having a region of atmospher- 
ic pressure between said evacuating and sealing 
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zones; ' : '~' ; 

c) clamp means on . said carrier movable, be- 
tween an open position and a closed position ' 
and being contracted arid arranged to clamp 
said open bag heck to substantially its flat, width;* 5 

d) drive means on said carrier for moving said 
clamp means between said, open and closed 
positions; * ' ^ 1 - - ^- ^ - • • - 

e) first activating means in "said evacuating zone . . 
for activating said drive jmeans to, move said 10 
clamp means to said closed position after at . 
least partial evacuation of "said article : cohtaining, ; ' 
bag to effect a temporary air-tight seal of said ' 
article containing bag and thereafter maintaining . . 
said clamp means in said closed position during - • "is 
movement of said carrier through said, region of 
atmosprieric pressure; . _ ."^ * 

f) sealing means ' in said . sealing zone for etfec- 1 
ting a permanent airrtight ' seal ^closure of said \. 
clamped bapneckWoss its flat wjdth; and 20 

g) second activating means 'after* said sealing , 
zone. for activating said drive means to move 
said clamp means to said open position' thereby 
releasing said bag. neck and allowing the re-, 
movai of said piermanently sealed articje-cori- 25 
taining bag from said carrier in said unloading 
zone. 

,"i "■ '"1 . ■ - * "". ; ■ 
Description Of The Drawings t 

Figure 1 Is a scherriatic plan view of a vacuum 
packaging apparatus in accordance with an em r 
bodiment of the present invention; ]\ " , ' 

Figure 2 is a side elevation view partly broken 
away and in section taken generally "along, line's^* 35 
2-2 of Figure 1 showing selected components pf 
the apparatus of the present' inventiog |n a bag 
receiving position;* * 

Figure 3 is a plan view of Figure 2 with portions 
broken . away and in. sections .to show, selected " 40 
components of the, present invention; ' u ^ '] [ 
Figures 4 and 5 are views similar to figures. 2 
and 3 only showing selected components in a 
bag evacuating position; andf ( V 
Figures 6 and 7 are views similar to>, Figures 2 45 
and ,3 only showing selected components ' in a 
bag' clamping position. . , ' . , 

Descriptions of the Preferred Embodim ents 

50 

Referring to the drawings, Figure 1 shows the 
apparatus of the present invention .to comprise a 
plurality of bag receiving units each generally in- 
dicated at 10. The units are spaced along a con- 
veying means 12 for movement through a closed 55 
path of travel in the direction .as indicated by ar- 
rows 14." The conveying means preferably Is an 
endless chain or conveyor belt. 



Each bag receiving unit 10 has an elongated or 
generally rectangular configuration and includes a 
carriage '16 fixed to the conveying means 12. The 
carriage is arranged such that its longer dimension 
is oriented parallel to the path of travel. Each bag 
receiving unit 10 also includes a .platen 18 sup- 
ported by the carriage. The piaten is a carrier for 
the bag to.be evacuated and heat sealed and it has 
a configuration similar. to, but slightly smaller than, 
its associated carriage 16. 

EacK platen js jqu^paled to its. supporting .car- 
riage sp~fh|it Jt can .be .rotate^ to a position trans 1 
verse* fhe. carriage .path' qf. travel Thus, the platen 
can piybt^tbrough an arc of ; !about 9Q° from a . first 
position, ^/Herein ijL' is. ^ubstantially congruent .with 
its surJportin^ carriage,, tp a ^ond^ position 
wherein thf plafen is or]ented ; so Its longer, dimen- 
sion extends transverse the supportfrig carriage. " ' 

The bag. receiving unit path of travel 14„passes 
in sequence through a product iQad^ zone, 20,. an 
evacuating zone 22, a. bag sealing jzqhe 24, and ( an 
unloading" 'zone 26. From the. unloading zona the . 
units WtuVn.^to the product load .zone 20. \ , t . 

Asjhe p|jg receivirig^units 10, enter the v eyacu-. 
ating zone 22 they "merge and. engage, with evacu-*' 
ation chambers 28. The evacuation. charribers.genT 
erally are conventional and will not be described in 
detail. It t is. sufficient, for purposes of .the present . 
invention Lto say that the chambers are arranged I on 
a carpuselJ29' so individual chambers merge, "with, 
and $n^age .against a corresponding bag. receiving' 
unit adjacent a pqint of beginning 21 where ,the. 
units, .enter : the evacuating zone 22. the vacuum 
chambers' remain" merged and engaged with the 
bag relying units as the, units traverse the.ev.acu-' 
ation' f ;^na 22. At.ihe end.,6t r the evacuation zone, 
the va^uurn ,chambers 2JB sepa/aje, from the bag . 
receiyfng\.units 10. The units tO^shunt away from 
the vacudrn " chambers 28 ; as the carousel . 29 car- 
Vies each r vacuum .chamber back to the^point of 
beginfjing.' ....... v /; t f . \ V" \]", xt 

Vanous, arrangerrients. are available jo provide 
for the ^merging and' engagement of each , vacuum 
chamber 28 with ah associated bag receiving unit 
10. For example, as. shown in U. S. Patent No. 
3.958.39Y the vacuum chambera are held in a, 
horizontal plane while the bag receiving units are 
elevated, until they engage against the bottom, of 
the evacuating chambers. An ..alternative and pre- 
ferred arrangement, as shown in U. S. Patent . No. 
4,550,548 js to -have the bag receiving units 10 
remain in the same horizontal plane and to lower 
the vacuum chambers until they meet and engage 
against .the bag receiving units. For this purpose, 
'each evacuation, chamber is supported on a radial 
arm 30 of the carousel. These arms 30 are hinged 
and are raised or lowered hydraulically by any 
suitable means (not shown). A vacuum line (not 
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shown) is provided for communicating each vacu- 
um chamber to a vacuum pump (alsq not shown). 

In. the. load zone 20, an operator takes a 
bagged food product 48 from a conveyor 49, lays it 
onto the platen 18 and pulls the bagged product 5 
until it contacts against an upstanding anvil 32. The 
operator .arranges the open neck 56 of the, bag., tc a 
flat width and drapes the bag neck across the anvil . . . 
32. As the receiving unit leaves the loading zone, it 
traverses a trip cam 34. As will , be described, w 
hereinbelqw, the . trip cam causes a bag clamping 
mechanism (not shown) carried by the receiving 
unit to move to a first clamping position wherein Jt 
loosely holds the open bag neck 56 to the anvil 32. 

As the bag receiving units continue along the, 75 
path of travel. 14 they individually merge with, one- 
of the 'vacuum, chambers 28 and enter the evacu- 
ation zone 22. In the evacuating zone the vacuum . . 
chambers 28 are evacuated and air is exhausted 
from the bags. , , 20 

Prior to leaving the evacuation, zone, the bag 
receiving units 10 traverse a second trip cam 36. 
This causes the bag clamping mechanism to move 
to a second position wherein it clamps the bag 
neck tightly against the anvil and closes it so. that 25 
after the vacuum chamber vents and releases, from . 
the platen, the^bag resting on the platen is main- 
tained in an evacuated state. , 

At the end of the evacuation zone 22, the . 
vacuum chamber disengages and separates from. 30 
the bag receiving unit. After separation from trie. r 
vacuum chamber, the platen 18 traverses a third 
cam 37. The engagement with cam 37 causes the 
platen to, rotate 90' with respect to its carriage 16 
so that the platen is positioned transverse the car- .35 
riage path of travel. In this position the anvil 32 and. 
the clamped bag neck 56 draped across the anvil 
are oriented parallefto the direction of the carriage 
path of travel 14. The carriage continues along its , 
path of travel and enters the sealing zone 24 which 40 
contains a heat sealer 35. As the bag receiving 
units 10 pass through, the sealing zone, the heat 
sealer effects a heat seal closure of the bap neck 
draped across anvil 32. ' 

As each bag receiving unit exits the sealing 45 
zone 24, the platens 18 traverse a fourth cam 38 
causing each platen to rotate. 90 • back to the 
position where it is congruent with its carriage 16. . 
The bag receiving units 10 then enter the un- 
loading zone 26 and traverse a fifth cam 39. This so 
last cam causes the bag clamping mechanism to 
open so. the bags, now evacuated and heat sealed, 
can be removed from the platen 18 for further 
processing. 

Figures 2 and 3 show a bag receiving unit in 55 
more detail. As shown in Figure 2, the carriage Iff 
has an upstanding hub 40 which pivotally supports 
the platen 18. A detent mechanism 42 between the 



290 A1 6 

platen and carriage allows the platen to fix at either 
of the two positions noted above. That is, in one 
position the platen is in a congruent alignment with 
carriage 16 and in a second position the platen is 
rotated 90* so.it lies transverse the carriage. Any 
suitable detent mechanism may be provided and 
for purposes of illustration, Rgure 2 shows the 
detent to include a ball 44 which seats in either of 
two grooves 46 (only one of which is sf\own) defin- 
ing the congruent and transverse positions. 

The platen. 18 defines the surface 45. for sup- 
porting a loaded .bag 48 to be heat sealed and the 
anvil 32 upstands from an end 50 of the platen.. 
When the platen is congruent with carriage 16, the 
.platen end 50 trails in the direction of movement 
along the carriage path travel 14. . 

Anvil 32 has a substantially flat upper surface 
52 which carries a. sealing member such as a 
gasket or O-ring 54. As shown in Rgure 2 the 
unsealed neck 56 of the bag 48 is draped across 
the anvil surface 52 and sealing member 54 such 
that a portion of the bag neck including the open 
bag mouth indicated at . 58 extends across and 
overhangs the anvil. As further described herein- 
below, the seal member 54 provides a first clamp- 
ing surface for effecting a mechanical air-tight clo- 
sure of the bag mouth. 

Platen 18 carries the components which are 
activated. by the trip cams 34, 36 and 39 for 
clamping and releasing the bag neck 56. Generally, 
these components as- shown in Figures 2-7 are 
arranged in three cooperating. assemblies including 
a clamp assembly generally indicated at 60, a drive 
means generally indicated at 62 and an over center 
lock generally indicated at 64. 

The clamp assembly 60 -includes the compo- 
nents which are movable to a first position to 
loosely hold the bag neck to the anvil during evac- 
uation of the bag. These components also are 
movable to a second position to tightly close the 
bag neck after evacuation and maintain it closed 
until heat sealing. The drive means 62 is sus- 
pended from beneath the platen 18 by brackets, a 
portion of which is shown at 63. The drive means is 
operatively connected to the clamp assembly and 
it interacts directly with the trip cams 34, 39 re- 
spectively to close and open the clamp assembly. 
The over center lock 64 acting through the drive 
means 62 acts to hold the clamp assembly at 
either an open or closed position and applies a 
spring force to compliment the operation of the 
drive means. 

Clamp Assembly 

As shown in Figures 2 and 3, the clamp as- 
sembly 60 in the open position is located away 
from and below anvil 32. This insures that the 
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clamp assembly 1 does not ihterfer with loading the 
bagged 'product 'onto the platten and draping the ■ 
bag neck 56 over the anvil 32. The clampf^assem- 
bly 60 includes an elongated clamp bar 66~which'is 
coextensive with anvil 32. "The clamp bar is sup- 5 
ported at its ends by clamp arms 68 dnly one of 
which is shown in the figures'; Thd clamp arms 1 68 v 
straddle the "anvil and arepivotally coritiScfed^o ~ 
opposite side's Off 1 the platen; Only one 'clamp arm 
68 is shown ahd'the other ls r a 'duplicate ?I p1votally| t : ' to 
connected to ! the opposite*- side of the platen. The ' 
arms are' pivotafele' asr further described herein- ~ - 
below 't6 'cany the clamp bar towards arid : away 
from tfie artvil." • f '■" j' v - •<'*•* . ■ ' 

The clamp bar '66 has an elongated clamp : * 75 
member 74 which is 'engageable agaihsV seal- ' ' 
member 54 as described herein below^Thus, the 
clamp member 74* provides ' a ' second' clamping 
surface which "cooperates with the seal member 54 
for effecting : a * mechanical air-tight closure ' of the 20 
bag mouth/ In addftibn, a 'portion of the clarhp bar 
defines a channel 72 (Figure 3) which is open in 
the direction towards" the platen. Disposed within - 
the channel 72 is a pressing member 76 or 
"comb 1 ? having teeth 80 separated by recesses 82. 25 
A spring 78 acts to bias^ the comb through the 
open channel and against the anvilsurface 52. The " 
function of;the comb 76* 'is to hold the bag neck 
loosely' to the anvil surface it\6 yet still allow aiV'tb 
escape from 1 the bag. In this; respect,- when the' r "30 
clamp bar is in a first clamping position the teeth 
80 provide lands which press : portions of the ba'g 
neck against the anvil surface 52 while the reces- 
ses 82 between the teeth provide openings 1 which ' ' 
allow air to excape from the bag. •' 35 

The ciampr'bar 66 is moved towards and awa^r 
from the anvil by the pivoting movement of clamp 
arms 68/ As seen in Figure 2, each clamp arm has 
an elongated slot 84. A fixed bearing 86 captured '* 
within the^slbt allows the clamp arm to pivot about 40 
the bearirig anci r reciprocate, with _ respect to the 
bearing: This compound motion is necessary for 
the clamp bar 66 to 'clear the bag open end 58 as 
it moves between the open and closed positions. 
Each clamp arm 68 also has a projecting shoulder '45 
88 adapted to catch against a stop 90 which is 
slidably carried by the anvil 32. Catching the shobl- ' 
der 88 against the stop prevents the clamp bar 66 
from closing tightly against the anvil during the ' 
evacuation of airfrom the bag 48. 50 

Drive Means " * 

The drive means 62 is operatively connected ' 
to the clamp assembly by a link 92. The link is 55 
pivotally connected at one end 94 to the cla'mp ami 
68 and, at its other end, the link is fixed to a ' ' 
rotatable drive shaft 96. Also fixed to the drive shaft 



is a pinion gear 93 which in 5 turn meshes with a 
spur gear '100. The spur gear is fixed to a shaft 102 
and the spur gear shaft 102 in turn is fixed at one ' 
end toalever arm 104. As best seen lh" Figure 3; 
the leve^arrn 104' is provided with a cam follower 
106 that is tripped By the cams 34 and 39 (Figure 
1). In" this* respect, as the cam follower 106" tra- 
verses the lirst' trip cam 34, the foffbwer is ele- 
vated. Tfiis^ TTibves 5 the* lever arm 104 clockwise as 
viewe&in the- figures arid causes the shatt 102 and 
spur gear 100 to rotate 7 clodkwise. Pinion^ear 98 is 
driven--by IhS spdr gear and rotates drive shaft 96 
counter ; f bl6ckwise7 Ther liite ? 92,' ! belhg fixed to the" 
drive shaft likewise 1 is driven 'counter clockwise and 
fe pivots? khd translates* the clarfip arm from"th4 
position 1 • srloW in Figure 2 to the first clamping 
positiorrshSwri in Figure 4. Conversely, asifte cam 
follower traverses trip caih "39; the 'follower is de- 
pressed!" This- triggers movement !e of ihe drive 
means in the opposite direction to return the^'clamp . 
arm to 1 trie Open positibn shown in Figure 2? 

Over 'Center Lock 1 * 5V ' ~" c ' ' ry 

TTi — ' r 7~~ 1 * r =■ ?r ■ . : . . , 

As 'discussed above, it is' 'the 'operation of 'cam 
follower' 106 ' which k triggers the operation , of the 
drive Vheans. However, it ' ; is f the overceriter Idck 
assembly 64 which provides the force to' facilitate'' 
the operation ol the drive means and td : stabilize 
the damp 'assembly at* either the" open or closed 
positions/"'-'' hf - • ; "' ' ' 1 * 

Th^ overcehter lock assembly is connected to 
the spUr gear^shaft 102 so 'the force exerted by the 
over tenter feck assembly* is transmitted directly to 
'the drive Weans '62.' In particular, Figure 3 shows' 
the oye'rce'nter' lock includes a Crank 108 connected " 
eccerrtficialiy 1 to's])ur gear shaft 102 by crank arrfi ' 
110. A -paif' of tension springs 112 extend between' 
the crank and tHi platen. ' r ' ' u ' 

As shown In Figure 2, the crank 108 is 1 posi- 
tioned; below the axis of spur £ear shaft 10£ In this 
positron' 'the' tension force of spring 112* is applied 
below' center -and 'leverage is exerted for opening, ' 
and holding open, the clamp assembly.' 
" As noted above, elevating trie cam follower 106 
drives the spur gear shaft 102 clockwise and this* 
carries the crank' 108 above the axis of the r spur 
gear shaft.' In this position, the tension force of 
spring 112 is applied above center and leverage is 
exerted to close, and hold closed, the clamp' as- 
sembly. It should be appreciated that the force 
exerted - " by, springs 112 is adjustable to control trie 
closing force exerted by the "clamp means. Such an 
adjustment can be accomplished by changing the 
spring 'constant of springs 1 1 2. 

Operation w 
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The operation will be described beginning with 
reference to Figures 2 and 3. These figures show 
the position of components carried by the platen 
18 as each bag receiving unit 10 enters the loading 
zone 20. 5 

In the loading zone, an open heat sealabfe bag 
containing an article to be vacuum packaged is 
placed onto platen 18 (Rgure 2). Preferably the" 
product 51 within the bag is butted against the 
anvil 32 and the 'bag is pulled across the anvif so iq 
the length of bag material 53 between the product 
and the seaJ member 54 can be minimized thereby 
allowing the use of as short a bag as possible. 
Also, the bagged article 48 is arranged so the neck 
56 of the bag Which drapes across the anvil surface ?5 
52 is stretched to its flat width so as to eliminate, ; 
as much as possible, any wrinkles in the portion of J 
the bag disposed across the anvil. ' 

The carriage 16 moves along its path of travel" 
14 and eventually traverses trip cam 34. The trip . 20 
cam engages cam follower 106 and deflects it 
upwardly which rotates spur gear shaft 102 clock- '* 
wise as viewed in Rgure 2. The rotation of spur 
gear shaft 102 drives the meshed spur and pinion 
gears 100, 98 as described above and rotates link 25 
92 counter ^clockwise from the open position shown 
in Rgure 2 to the first clamping position shown in 
Rgure 4. 

As the link 92 rotates counter clockwise from 
its Rgure 2 position to its" Rgure 4 position it "drives * so 
clamp arm 68 about the fixed bearing 86. In this " 
respect, the engagement of the fixed bearing in the* 
elongated slot 84 causes the clamp arm 68 to 
translate with respect to the bearing as the clamp * */ 
arm pivots about the bearing. The result is that the 35 
clamp bar 66 first is thrust above the level of arivTl 
surface 52 and then is drawn downward toward the 
anvil surface. The clamp bar is drawn downwardly * 
until the shoulder element 88 on the clamp arm 
catches against the stop 90 (Rgure 4). 40 

The shoulder 88 catches against the stop 90 
when the member 74 on the clamp bar 66 is still 
spaced above the anvil surface 52. However, since 
the comb 76 carried by the clamp bar is spring 
loaded, it is biased outwardly from channel 72 to 45 
the extent that its teeth 80 can press portions of 
the bag neck 56 against the anvil surface 52. 

The clockwise rotation of shaft 102 by the lever 
arm 104 (and cam follower 106) aiso pivots the 
crank arm 110 clockwise. This carries the crank so 
108 from a position below the level of the spur 
gear shaft 102 as shown in Rgure 2 to the position 
shown in Figure 4 wherein the crank is above the 
level of the spur gear shaft. In this position, the 
force exerted by springs 112 is transmitted by 55 
crank arm 110 and gears 98, 100 and link 92 to the 
clamp arm 68. The clamp arms 68 are urged 
downwardly by the spring torce which firmly fixes 



shoulder 88 on the clamp arm against the stop 90. 

With the components in this position the bag 
receiving units 10 proceed along the path of travel 
14 (Rgure 1) to the point indicated at 21 where 
they merge with a vacuum chamber 28. 

As noted hereinabove, the vacuum chambers 
carried by a carousel 29 are supported at the end 
of radial arms 30. After merging with a bag receiv- 
ing unit, each radial arm lowers a vacuum chamber 
until the chamber seats against' a carriage 16 and 
encloses the platen. The vacuum chamber and 
carriage then move into trie evacuating zone 22 
where the vacuum chamber 28 is communicated 
with a vacuum source to evacuate air from within 
the chamber and the bag. In the evacuation zone, 
Rgure 4 shows that the lands provided by the teeth 
80 of comb 76 hold portions of the bag neck to the 
anvil surface 52." However, the undamped spaces 
provided by the recesses 62 (Rgure 3) between 
the lands allows air to 'escape from the bag. 

Prior to leaving the evacuation zone, the vacu- 
um chambers 28 are carried past the second trip 
cam 36. This triggers the operation of a plunger 
114 which, as shown in Rgures 5, is carried by the 
vacuum chamber and extends slidably through the 
vacuum chamber wall 116 in alignment with stop 
90. Seals 118 maintain an air tight seal between 
the plunger and the chamber wall. 

When the plunger is triggered by cam 36, it is 
pressed inward against the stop 90 and kicks the 
1 slide from under the clamp arm shoulder 88. 

As shown in Rgure 6, this releases the clamp 
arm 68 so it immediately and forceably is drawn 
downwardly. In this respect, the tension of springs 
112 pulls the crank 108 farther over center and 
causes art additional clockwise rotation of crank 
arm 110. 

This additional rotation of crank arm 110 is 
transmitted through shaft 102 and the meshed 
gears 100, 98 of the drive means 62 to link 92. The 
result is that the clamp arm 68 is drawn downwar- 
dly until the clamp member 74 on the clamp bar 66 
is in its second sealing position seated tightly 
against the seal member 54* on the anvil surface 52 
and exerts a predetermined clamping force against 
the seal member. As the clamp bar draws down 
towards the anvil surface 52, the. spring biased 
comb 76 recedes into the channel 72 (Rgure 3) 
and does not interfer with the seating "of the clamp 
member 74 against the seat member 54. 

In this fashion there is provided a mechanical 
air-tight seal of the bag neck 56 draped across the 
anvil surface 52. The seal is effected with a pre- 
determined clamping force which is sufficient to 
prevent air entry into the bag. 

The vacuum chamber is vented to atmosphere 
in a conventional manner and the radial arms 30 
are raised to separate the vacuum chamber from 
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the carriage. thW venting of the chamber to at- 
mosphere and Jhe resulting* rapid increase in the.., 
air pressure exerted against the exterior surface of % 
the bag collapses the bag against the .'food article 
within the bag. Any air remaining in. the bag is s 
compressed v by the collapsing bag\.The pressure! of 
the compressed 'air exerts a \ force ! which ["exceed s"_, 
the predetermined clamping^ force !pf. the^cfarnp/ ^ 
member 74;agaihst fhe seal'fnemberS^ 
is that any Jur /emaimnq In ' the bag^is .fprce^ f | ;p 
between' ' the seal 54 ' arid"clamp meriri i ber 74,and js 
expelled from the bar^. 1 '^ Vf, 

^^^'^^V^pfi vacuum chambeV28 ( \ f) 
now keparafeV'from " 
unit 10', ! is carriecj arpund !by tfie" "caroused 29 to the" " 75 
point of beginning' 21 Jptil tho bag receiving units 7 
shunt away 'from 'the vacuum chambel; #long the , ; 
path bf travel 1 1 4.*Afit£r "'ffie, bag ' receiving .'units . 
leave the'evac^tibn^^ 3^ disposed 

in the path of travel of platen .18 engages the, 20 
platen and rotates" it QO ^'with^ respect to 'carriage 
16 soHhe f longitudinal |xfs of the platen is oriented 
transverse 'the carriage i path/ of travel 1.4. At ,the ... 
90 * position, detent 42 engages to hold trje piatgn 
1 8 from ' pivoting' farther with respect to the carriage 25 
16. The platefn, in this; position, is carried along by"" \ 
the carriage into the' sealing zone 24 where Jhe 
portion of the bag neck 56 extending from the anvil 
32 is heat sealed. During the course of its passage 
from the evacuating "zone to the sealing ~zone! the 30 
bagged product 48 is exposed toj atmospheric 
pressure. However the clamp bai\ 66 remains in 
position to effect an air-tight mechanical seal, cjf ( the. 
bag neck '56. " : '[ ^ j ' ^ 

By rotating the platen 90* , the portipp'pf the 35 
bag neck draped across the anvil 32 and extending [ 
out from under the clamp bar 66 is brought into/ 
alignment with a heat sealer 35. Preferably .the heat 
sealer in the' sealing "zone is a band", sealer. Band 
sealers per se are conventional /and need.no^ be . ' 40 
described in detail except to say that h^at*seal(ng'^ 
is performed by a pair of heated en^ess' bejts 
which press against layers of . film mbying between/ ^ 
the belts. Accordingly, as the bag receiving units, 
move towards the band sealer, the neck portion q>f 45 
the bag neck 56 draped across the anvii and ex- 
tending from under the clamp" bar 66 ik guideci / 
between thtf endless ' belts of the banc! sealer. The 
belts heat and presis against the bag film to provide '..J 
the bag neck with a permanent air tight heat seal so 
without stopping the movement of the bag. 

rvs the bag receiving units leave the sealing 
zone 24, cam .38 rotates the platen 90* back to its. .', 
carriage congruent position. The*' bag receiving 
units continue along the path of travel arid pass 55 
over cam 39. Cam 39 engages the cam follower of 
the drive means 62 (Figure 2) and deflects the cam 
follower counter clockwise as viewed in the figures. 



This causes the. spurlgear shaft 102 to rotate, 
counter clockwise and reverses the operation of the. 
drive means ' 62. Reversing the, operation of the. 
oYive means causes the clamp arms 68 to move 
vertically and the.n to rotate to the open position as, 
shown io jHgure 2/ As the spur gear shaft 102* 
rotates ^cburi^blockwise, it also, carries crank "108 
to a go^itiqn i 'below ..tbb'spur gear shaft 102 (Fjgure 
2). In^thi^^slt.ionj. the tension exerted -by springs 
112 noy/ v holds ^^damft. bar 66 in the open 
position. ."' 

In ;.thj§ J§shjQn cJamp jbar^.66 is removed from 
the anyy suiffice 55^tp : .release" t th§ hea^eajed bag 
neck. The.jsealed^ _ bag, is .^eij ( remoyed 'from the., 
'plateri^jtjte* jm^uaj'ly oc .by, a jhechapicaj pusher 
(not s^^ { ^anrj t the bagVeceiying.^ units .return to. 
the load "zone where apt operator 'places ^another 
open.bagop t^ plat^a . . : ^J ri ';,' ',' .\' ^ 

lt„shbuj[d bq. appreciated. tijaf the. vacuum pack- 
agingTnie.thod !'and apparatus of the .present -iayen- ' 
tion pr^vjdeis.a ^impliffeo^ 
tinuous^pacltaging ,pf fpbd . items in r^eaf ^eajable ' fl 
plastig tag^.J.Multipie heat, sealers, tfiat js a Jjeat 

.^sealer assp£i£ijed .with ,eacrv bag.carrylng unit-10, ; . 
are e^jminat^d. fhe multiple Ipeai scalers .ara re- 
placed wi^ a mechanically operated clamping der , 
vice which 'closes the bag after evacuation and, 
maintains inclosed, w^hile the. bags ars-sgaiepV-out- 

, side r (jf vj the. ^ yacuum chambers. T\)\$ : arrangement,j, 
allow^ ;/ a longer evacyation y time, becau.se. the ti.m^, 
othei^^' : Vke ; n _ to effecCa, .heat . $eal t within "the. 
vacuy^ fciamber pan now, ; b<| added to the eyacu- , 
ation We. Also,, By effectibg : the he^t.se'ai oiJtside^. 

. the y|.cuOT 1 chamber, the jiea.r sealing .cyjcleVahd 
the tij^^'p gaoling ^h^ h^aj seal can be'jnereaied^. 
That g^^th^. tfme r tek^p ' for,, these t potions.! is-^not *. 
dictat^^jDy ^the time aNpwgd fpr retention! of- the* 
bags^nltie vacuum chambers The method and 

.apparatus of the present invention further, simplifies 

~macr|ir^e s cle,sign by elirninating the^^upply , of, utili- 
ties §uch ;'as/"e^9ctrjcaL power, coolipg. water and, 
comp/essed air to eac.fi of the bag carrying units. r . 
vyt)ile!bne Vrhbodiment of the present invention 

a {ias beerfdp^epbed, ot^ier arrangements within, the 
scope r pf i the appended claim are possible, fox^ 
example, the sealing zone may contain^twp band 
sealers., In this way one wili f .provide back-up during 
maintenance or repair, of the first. Also, the band 

.sealer, can be replaced by any other suitable heat 
sealing .device such as an impulse sealer, an ultra- 
sonic welder or a sealing, device using radio fre- 
quency (R. *F. staler). If a sealer such as an im- 
pulse^ sealer, is use,d, the movement of the platen 
must be halted during heat sealing or the impulse 
sealer Jpnust' be arranged to track .the movement of 
the platen during heat sealing. ; 

In' still another arrangement a heat sealer in. the 
sealing zone can be disposed transverse the car- 
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riage path of travel 14 to avoid the need to rotate 
the platen with respect to the carrier. If trie heat 
sealer is disposed transverse the carriage path of 
travel, it can be arranged to drop into position for 
engaging and sealing "the portion of the bag neck 
extending from between the anvil and the clamp 
bar. In this case the movement of the carriages can 
be intermittent and in timed relation to the opera- 
tion of the heat sealer. As an alternative,, the heat 
sealer can be arranged to drop into position and 
then to track the movement of the carriage through 
the sealing zone. 

Having described the invention in* detail, what 
is claimed as new is: 

Claims : ' ' . ' ' ' >v 

1. A method of vacuum packaging articles in 
sealable bags comprising the'steps of: " 

a) placing an open article-containing seala- 
' ble bag at a loading zone and drawing the 
■ ' open neck of the bag to a flat width over a 

first clamp surface; 

b) moving the article-containing bag ^and 
first clamp surface in to an evacuation zone 
and at least partly evacuating air from the 
bag through the open " neck whiie 'holding 
the neck at substantially its flat width over 

'the first clamp surface; "' \ 

c) moving a second clamp surface against 
the first ciamp surface in the evacuating 
zone and clamping the bag neck' there- 
between for effecting a temporary gas-tight 
seal of the evacuated, article-containing 
bag; 

d) moving the evacuated, article-containing 
bag from the evacuation zone through a 
region of atmospheric pressure to a sealing 
zone and maintaining said temporary* gas- 
tight seal during said movement through the 
atmospheric pressure region; 

e) sealing the clamped bag neck across its 
flat width in ' the sealing zone to effect a 

• permanent gas-tight seal closure of the bag 
neck; and 

f) moving the permanently sealed, evacu- 
ated, article-contairrihg bag from the sealing 
zone to an unloading zone, uncfampirig the 
bag neck and removing the permanently 
sealed article-containing bag from between 
the said damping surfaces. 

2. A method of vacuum packaging articles in 
sealable bags comprising the steps of: 

a) providing a carrier movable in a closed 
path through successive loading, evacuating 
and sealing zones; 

b) placing 'an open sealable bag containing 



the article to be packaged on the carrier at 
the loading zone, drawing the open neck of 
the bag to a flat width and draping it over a 
clamp surface; 
5 c) moving the carrier with the article-con- 

taining bag to an evacuation zope and at 
least partially evacuating air from the bag 
through the open neck; 

d) while maintaining the partial vacuum, 
w ' clamping the bag neck at its; flat width to 

* the clamp surface and thereby effecting a 
temporary air-tight seal of the bag; 

e) moving the carrier from the evacuation^ 
zone to the sealing ^zone and exposing the 

is bag in transit to atmosphere,pressure while 

maintaining the temporary "air tight** seal 
thereof; 

0 sealing the clammed bag neck across its 
flat width in the sealing zone to effect a 
20 permanent air-tight seal closure of the bag 

mouth; and 

g) moving the carrier from the sealing zone 
to an unloading zone, unclamping the bag 
neck and removing the heat sealed bag. 

25 

3. A method as in claim 2 wherein draping the 
bag neck over said clamp surface orients the 
bag neck transverse the carrier path of travel. 

i 

30 4. A method as in claim 3 including rotating the 
carrier with respect to its path of travel for 
orienting the bag neck In the direction of the 
path of travel prior to entering the sealing 
zone. 

35 

5. A method as in claim 4 including continuously 
moving the carrier through the seajing zone 
and sealing the bag neck during the transit 
thereof through the sealing zone. 

40 

6. A method as in claim 5 including sealing the 
bag by progressively and continuously forming 
a heat seal band across the bag as the bag 
traverses the sealing zone. 

45 

7. A method as in claim 5 including rotating the 
carrier after sealing the bag neck back to a 
position wherein the bag neck is oriented 
transverse the carrier path of travel. 

50 

8- A method as in claim 4 including stopping the 
carrier in the sealing zone and then effecting a 
permanent air-tight seal closure by heat seal- 
ing the bag. 

55 

9. A method as in claim 2 wherein exposing the 
evacuated bag to atmosphere pressure at said 
moving step (e) collapses the bag against the 
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food producHrYereih^arid causes the express- 
ing of residual ;air" f fr6m said evacuated bag 
through said'clamped bag neck. 

10. A method 'as in claim 2 Including adjusting the 
force applied for clamping the bag. necf'at 
step (d) to a predetermined Value sufficient,' to 
permit the expressing of iresidual air from said 
evacuated bag through said clamped bag neck 
upon .the,. exposure of the evaluated 1 bag, to 
atmospheric pressure at said moving .step. (e). 

11. A' method as in claim V or '2* wherein clamping 
said bag 'neck' is* accompfished^by moving a 
clarhp bar to a "position pressing against /the 
clamp surface ahci maintaining the clamp bar 
pressing against the clamp surface with ,an 
overcenter applied" spring force. * ' ' . 

12. A^method as in' claim 11 wherein unclamping 
is accomplished by pivoting the clamp bar 
against the spring" force to an open position 
and maintaining the clamp bar in an. open 
position with an over center applied spring 
force. 

13. A method as in claims 1 3 dr 2 comprising 
holding the bag neck to the clamp surface at a 
plurality of spaced locations and evacuating air 
from the' bag' through openings intermediate 
the spaced locations and the reafter clam pi ng 
the bag 1 neck to the clamp surface for effecting 
said temporary air-tight seal. 

14. A method as in claim 2 including: 

a) providing the clamp surface on a support 
upstanding from the carrier; and 

b) placing the open, article-containing .bag 
on the carrier with food article in the 
bag . located against the support thereby 
minimizing the length of the bag nec(< ex- 
tending between' the food r article t and the 
temporary air-tight seal. 

15. Vacuum packaging apparatus comprising: ^ 

■ a) a"' J carrier adapted to receive arj open- 
necked bag containing an article^ to be 
packaged, 'said carrier being transportable 
through successive loading, evacuating, 
sealing and unloading zones; 

b) said apparatus having a region of ^at- 
mospheric pressure between said evacuat- 
ing and sealing zones; 

c) clamp means on said carrier movable 
between an open position and a closed po- 
sition and being contructed and arranged to_ 
clamp said open bag neck to substantially, 
its flat width; 



d) drive means on said carrier for moving 

saidT clamp means between said open and. 

closed positions; , . 

' e| first activating means, in said evacuating 
5 ^zope^fpr. activating said ^ drive means to 

. t move said clarhp means t£ said closed po- 
[_ sitforr^after 'at least partial evacuation ,of said 
; )' ( ^ii?!^'cQi^ning hag to effect a temporary 
V ^air-tight seat of^sa.id article containing bag 
w ( andf.; thereafter maintaining^ said j.clamp 

means in said closed position during, mover 
. ment f .ot .said .carrier through said region of 

'atmospheric pressure; * 

f) sealing means in said sealing zone for 
75 effecting a permanent air-tight seal closure 

of said clamped bag neck across its flat 
fv width; and ...... J . - 

g) second activating. me,ans ; after, said seal- 
ing zorjp for, activating said f drive means to 

20 ^!rhove.said_clamp t .rne said open ppsi- 

p * tioh thereby, releasing "said, bag he^k .and 
allowing the' removal of 6 said permanently 
..sealed artiple-containing b^g, frorn.said car- 
' rler in \sdid unloading zone t /' ..' 

16. tfapugm gackaging^apparatusi comprising:. . 
^ a) a. plurality of . carrier^ each . having a 
" support surface for receivi ng . a bag to be 
^ sealed and a clamp surface for receiving, an 
30 ' * r> , opj&n neck portipn 6( ; a said, bag; , 

^. b), transport means fo^.mpyip^ said carriers 
..^tfirpugh a^plpslBd patr], of travel, tnrpugh suc- 
cess iveMoadihg, evaluation, sealing and v un- 
~ loading zones; .j 
35 c). a plurality of r yacuugn chambers movable 

J through a second^ 'closed path of travel in- 
rr cfuding sajd'eyaqitation zane^eachi chamber 
. being., adapted, to mate witty a carrier on 
t \ 6ntry infe said evacuation zone-and to sepa- 
40 rate from said .carrier on exit from said 

^ zone s said chamber and" carrier when mated 

providing an air tight seal therebetween; 
• , ( , d) . evacuating means communipating with 
each vacuum chamber for evacuating at 
45 v _ .!??st part of the air from a said bag on said 
support surface duriqg transit through. said 
' evacuation zone; - : 
. e)' .a clamp rjierriber oh each carrier mov- 
( ablp. between an open position spaced. from 
50 said clamp surface and a closed position 

pressed tightly against said clamp surface 
said clamp member being arrange to clamp 
a" said .open neck portion to substantially its 
flat width; 

55 . i) drive means on each carrier operable 

adjacent the exit of said evacuation zone for 
t moving said clamp member to said closed 
position prior to said carrier leaving said 
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evacuation zone thereby clamping shut said 
open bag neck received on said clamp sur- 
face and preserving the evacuated state of 
a said bag upon separation of said vacuum 
chamber and carrier; 

g) sealing means in said sealing zone en- 
gageable against a portion of a said 
clamped bag neck to effect a permanent 
air-tight seal of the clamped bag neck 
across its flat width thereof; and 

h) said drive means operable in reverse 
adjacent the entry of said unloading zone 
for moving said clamp member to its open 
position thereby releasing a said bag neck 
and allowing the removal of a sealed bag 
from said support surface. 

17. Vacuum packaging apparatus as in claim 16 
wherein said carrier comprises: 

a) a carriage fixed to said transport means 
for movement through said closed path of 
travel; 

b) a platen carried by said carriage, said 
platten including said support surface and 
said clamp surface said clamp surface be- 
ing disposed transverse said platen; and 

c) said platen being rotatable with respect 
to said carriage in an arc of about 90° 
between a first position wherein said clamp 
surface is oriented transverse the carrier 
path of travel and a second position wherein 
said clamp surface is oriented generally 
parallel to said carrier path of travel. 

18. Vacuum packaging apparatus as in claim 17 
including means between said evacuating zone 
and sealing zone for rotating said platen from 
said first position to said second position. 

19. Vacuum packaging apparatus as in claim 18 
including means between said sealing zone 
and said loading zone for rotating said platen 
from said second position to said first position. 

20. Vacuum packaging apparatus as in claim 16 
wherein said sealing means comprises at least 
one band heat sealer and said transport means 
operates to move said carrier continuously 
through said sealing zone. 

21. Vacuum packaging apparatus as in claim 16 
wherein said sealing means comprises at least 
one impulse heat sealer and said transport 
means operates to move said carrier intermit- 
tently through said sealing zone. 

22. Vacuum packaging apparatus as in claim 16 
comprising a plurality of actuators positioned 



at fixed locations along said carrier path of 
travel for triggering the operation of said drive 
means inclgding: 

a) a first actuator at a fixed position at the 
5 . entrance to said evacuation zone engagea- 

ble with said drive means and operable to 
move said clamp member from its open 
position to a partly closed position wherein 
said clamp member holds said bag neck to 
jo said clamp surface, at spaced locations, the 

areas, of - said bag^ neck between said 
. spaced locations being undamped to per/nit 
.the exhaust of air from said bag; , - 

b) a second actuator at. a fixed ^position in 
75 said evacuation zone and adjacent the exit 

t thereof operable to cause said drive means 
to move said clamp member to said closed 
position; and , t . 

f) 4 a third actuator at ( a fixed position, be- 
20 iween said sealing zone, and unloading zone 

and , engageable .with said drive -means -for 
moving said clamp member from said close 
position to said open position.. t 

25 23- Vacuum packaging apparatus as in claim 16 
wherein said drive means includes a gear train 
having a cam follower at an input end and a 
link at an output end operably connected to 
said clamp member, the movement of said 

so cam follower in one direction rotating said gear 

train to operate said link and clamp member; 
and a first actuator at the entrance of said 
evacuation zone and positioned in the path of 
travel of said cam follower for rotating said 

35 cam follower in said one direction. 

24. Vacuum packaging apparatus as in claim 23 
having an overcenter lock including bias 
means operating through said gear train to 
40 urge said damp member to either its open or 

closed positions. 

25- Vacuum packaging apparatus as in claim 24 
including; 

45 a) a slidable stop in the path of said clamp 

member for preventing said clamp member 
from moving to said closed position respon- 
sive to the urging of said bias means, said 
stop and damp member being engaged at 

so a partly closed position wherein said clamp 

member holds said bag neck to said clamp 
surface at spaced locations; 
b) a stop release means carried by said 
vacuum chamber operable to kick said 

55 slidable stop out of engagement with said 

clamp member thereby allowing movement 
of said clamp member to its closed position 
response to the urging of said bias means; 



10 



19 



EP 0 476 290 A1 



20 



arid- ( -' 5 -' 
c) a 'seeoVid 'actuator located irv the evacu- 
ation zone and positioned in the path ! *of 
travel of said stop' ; release means for operat- 
ing *' a i said stop release means as ! it tra- 
verses ^ald* second actuator 

26, Vacuuffi^ac'fcagjhg^ in claim 25 

including r a v third actuator posftioried between 
said sealing "zone- and unloading zone in" tfie 
path -of safcT cam follower for rotating safd cam 
follower in f a ; retferse'-'direclion tKereb/ rotating 
said gear trarrfMh reverse to' mbve :, said clamp 
member tb'said^dperf pdsition; - 
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27, Vaduum 'packagmg- apparatus c as 'in claim 16 
wherein each of said carriers has a transverse 
anvil upstanding from said support surface ad- 
jacent 'one enb i: of said" carrier and "an upper 
surface'* of said 'anvil comprises said "clamp 20 
surface, a said ' bag received 1 on said support 
surface having its neck portion draped across 
said anvil upper surface. - ' ' 
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